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$f$ $S$ (Zariski) $S^{\star}$
(smooth) , $S\backslash S^{\star}$ $P$ ( )
$f^{-1}(P)$ .
. $S$ 1
, $f$ (degeneration) . $S$ 2















50 [7], [8] . $X$ 2
$X$ $S$ (relatively minimal model) .
$f$ . [7] ,
$\mathrm{I}_{a}$ , $m$ I$a$ ’ $\mathrm{I}_{a}^{*}$ , $\mathrm{I}\mathrm{I}$ , $\mathrm{I}\mathrm{I}_{:}^{*}$ III, $\mathrm{I}\mathrm{I}\mathrm{I}_{:}^{*}$ $\mathrm{I}\mathrm{V}$ , $\mathrm{I}\mathrm{V}^{*}$
. $a$ , $m$ 2 . , $m\mathrm{I}a$
$m$ 1 (
) . $ma\mathrm{I}$ (multiple fiber) .
[7] (global section)
(basic) $Barrow S$ . $Xarrow S$ ,
$X\simeq B$ .
. $B$
$B^{\mathfrak{p}}$ $S$ . $B\#arrow S$ (N\’eron)
, $B$ $S$ (meromorphic goup structure) .
$X$ $S$ (local section) , $X$ $B$
, (torsor)
(principal homogeneous space) .
$Barrow S$ $\mathfrak{S}$ $H^{1}$ (S, $\mathfrak{S}$ )
. $P\in S$ $U$ $P$
$Varrow U$ , $X\cross sV$ $V$ $X_{V}$ $V$
. $V$
$X$ $U$ . $U$ $X$ $B$ (logarithmic
3transforlnation) (surgery) [8] ,
.






, ( (generic fiber) $X_{\eta}$ (Jacobi)
) $K$ (S) 1 1 $E$ . $E$
. $X_{\eta}$ $E$
, $X$ $X_{\eta}$ .
$E$ (Weil) (Ch\^atelet) $\mathrm{W}\mathrm{C}(E)$ ,
$X$
(Tate) $s(E)$ . $S$ , $\coprod \mathrm{I}_{S}(E)$









$S$ [6], [20] .
. [3]
$S$ . (flattening)
. (Miranda) [9] $S$ 2 ,
1 .
4$Xarrow S$ , $S$ $X$
$X$ $S$ .









(canonical singularity) . 3
,
, 3 $X$ $Xarrow S$
$X$ (uniruled) .
[11]




. [15] . $S$
$D$ , $S^{\star}:=S\backslash D$
$Xarrow S$ (bimeromorphic) .
(projective) , (relatively ample)
(invertible sheaf) , . [15] .






(4) [15, \S 4.3]:
, $D$ $Xarrow S$
, $X$ $S$ $S$
.
(5) , (4) , $Xarrow S$ $D$








. (4) $D$ Sing $D$
$S^{\mathrm{o}}=S\backslash \mathrm{S}\mathrm{i}\mathrm{n}\mathrm{g}D$ , $Xarrow S$ $S^{\mathrm{o}}$
. (5) $T$
$B_{T}arrow T$ $Tarrow S$ $G$
$X$ $B_{T}$ . $B_{T}arrow T$
$\mathfrak{S}(T)$ $G$
$H^{1}$ (G, $\mathfrak{S}(T)$ ) $G$ $B_{T}$ . $Tarrow S$
$H^{1}(G, \mathfrak{S}(T))$ , (6) .
[15] 1991 12 (UTYO-MATH 91-28)
, 1999
. (Dolgachev),
([1], [5], [4]). ,
,
(birational)
. $S$ , $S$ .
$K$ (S) $E$ $Barrow S$ $B$
$S^{\star}\subset S$ , $\coprod \mathrm{I}_{S^{\star}}(E)$
. $Barrow S$ 6







, $D$ , $S^{\star}=S\backslash D$ VHS $H$
. $S^{\star}$ $f:Xarrow S$ $S^{\star}$
VHS $H$ (f) . $\phi:H(f)\simeq H$ (marking) ,
$(f:Xarrow S, \phi)$ .
$S$ $\overline{\mathcal{E}}$$(S, D, H)$
. , (locally projective)
$\mathcal{E}(S, D, H)$ ,





$\underline{X}=$ $(X, B)$ $X$ $B$ .
$B$ $X$
. VHS $H$ $Barrow S$
, $Barrow S$ $\underline{S}=$ $(S, D)$
$\mathfrak{S}_{H/\underline{S}}$ $\mathcal{E}(S, D, H)$
$H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ $\mathcal{E}^{+}(S, D, H)$ $H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$
[16, \S 6.3]. $S$
$H^{1}$ (S, $\mathfrak{S}_{H/\underline{S}}$ ) :
.








. 3 [15] , [16] . 4











. $C$ $H=H^{1}$ (C, $\mathbb{Z}$) 1 2
(Hodge $\mathrm{s}\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{c}\mathrm{t}\iota\iota \mathrm{r}\mathrm{e}$ ) , (cup) (orientation)
$H\cross Harrow H^{2}$(C, $\mathbb{Z}$) $arrow \mathbb{Z}$ . $\mathbb{Z}$ ,
1, 2 $C$ , $C$
1 . $\mathbb{H}=\{z\in \mathbb{C}|{\rm Im} z>0\}$
$\mathrm{S}\mathrm{L}(2, \mathbb{Z})$ 1 .
$\mathbb{C}$ .
8. $f:Xarrow S$
$H=H(\grave f,)=R^{1}f_{*}\mathbb{Z}_{X}$ 1 2
(VHS) , $H\cross Harrow$
$R^{2}f_{*}\mathbb{Z}_{X}arrow \mathbb{Z}_{X}$ . $\mathbb{Z}$ , 1, 2
VHS $H$ $s:Sarrow B$ $p:Barrow S$
. $H(p)\simeq H$ . $p$ 1 , $H$
(basic elliptic fibration) . $p$ $s$
0 $S$ . $p$ $S$
.
$f:Xarrow S$ VHS
$H=H$(f) $p:Barrow S$ (torsor) .
$S$ $B$ $X$ , $B\simeq X$ $S$
. $p$ $\mathfrak{S}_{H}$ , $p$
$H^{1}$ (S, $\mathfrak{S}_{H}$ ) .
(1.1) $0arrow Harrow \mathcal{L}_{H}arrow \mathfrak{S}_{H}arrow 0$
. $\mathcal{L}_{H}$ $H\otimes \mathcal{O}_{S}$ $F^{p}$
$F^{0}/\mathcal{F}^{1}$ $f:Xarrow S$ $H^{1}$ (S, $\mathfrak{S}_{H}$)
. $X$
$0arrow R^{1}f_{*}\mathbb{Z}_{X}arrow R^{1}f_{*}\mathcal{O}_{X}arrow R^{1}f_{*}\mathcal{O}_{X}^{\star}arrow R^{\mathit{2}}f_{*}\mathbb{Z}_{X}\simeq \mathbb{Z}_{S}arrow 0$
, VHS $H(f)\simeq H$ $R^{1}f_{*}\mathbb{Z}_{X}arrow R^{1}f_{*}\mathcal{O}_{X}$ $Harrow \mathcal{L}_{H}$
, (1.1)
$0arrow \mathfrak{S}_{H}arrow R^{1}f_{*}\mathcal{O}_{X}^{\star}arrow \mathbb{Z}_{S}arrow 0$
. $H^{1}$ (S, $\mathfrak{S}_{H}$ ) , $f$
. , $f$ $H^{1}$ (S, $\mathfrak{S}_{H}$)
([15, Proposition 1.3.3] ).
$S=\triangle^{2}\backslash$ {(0, 0)} . $\triangle$ $\{z\in \mathbb{C}||z|<1\}$
$S$ VHS $H$ $Sarrow \mathbb{H}$ .
$H$ $S$ $C$ $S\mathrm{x}C$
8. (1.1) $H(f)\simeq H$ $S$
$f:Xarrow S$ $H^{1}$ (.S. $\mathcal{O}_{9},,1$ .
$f$ $f$ . $f:Xarrow S$ $\triangle^{2}$
.
[16] ( 6 ).
2.
( ) $S$ $D$
. $S\backslash D$ $S^{\star}$ , $S^{\star}arrow S$ $j$ $S^{\star}$
1 2 $\mathbb{Z}$ VHS $H$ . \check 7. $f:Xarrow S$
$S^{\star}$ $S^{\star}$ VHS $\phi:H(f)=R^{1}f_{*}\mathbb{Z}_{X}|s*\simeq H$
$(f, \phi)$ . ,
VHS $H$ $S$
, $\tilde{\mathcal{E}}$$(S, D, H)$
. $\mathcal{E}(S, D, H)$ ,
$\mathcal{E}^{+}$ $(S, D, H)$
$H$ $S^{\star}$ $p^{\star}$ : $B^{\star}arrow$
$S^{\star}$ . $p^{\star}$ $S$ .
. $p:Barrow S$ $p$ $S^{*}$ $p^{\star}$
, $S$ .
. $p\circ s$ $s:S\cdotsarrow B$
. $p$ $S^{\star}$ VHS
$H(p)\simeq H$ , $p$ $H$ ,
$H$ $S^{\star}$ ,
$S$ , $S$ .
$J$ $S^{\star}arrow \mathbb{C}$ $S$
.
10
[ $12_{4}\rceil$ . $S$ $\mathcal{L}$ $4a^{3}+27b^{2}$ $S^{\star}$ 0 $a\in$
$H^{0}(S, \mathcal{L}^{-4}),$ $b$ \in H0(S, L-6), $(\mathcal{L}, a, b)$ . 3
$\mathcal{V}=\mathcal{O}_{S}\oplus \mathcal{L}^{2}\oplus \mathcal{L}^{3}$ $p:\mathrm{P}=\mathrm{P}(\mathcal{V})arrow S$ $\mathcal{O}(\mathfrak{y}$
$\mathrm{X}\in H^{0}(\mathrm{P}, \mathcal{O}(1)\otimes p^{*}\mathcal{L}^{-2}),$ $\mathrm{Y}$ \in H0 $(\mathrm{P}, \mathcal{O}(1)\otimes p^{*}\mathcal{L}^{-3}),$ $\mathrm{Z}$ \in H$0(\mathrm{P}, \mathcal{O}(1))$
$\mathcal{L}^{2}arrow \mathcal{V},$
$\mathcal{L}3,$ $arrow \mathcal{V},$ $\mathcal{O},$
$arrow \mathcal{V}$ .
$(\mathcal{L}, a, b)$ $W=W_{S}(\mathcal{L}, a, b)$ $\mathrm{P}$
$\mathrm{Y}^{2}\mathrm{Z}=\mathrm{X}^{3}+a\mathrm{X}\mathrm{Z}^{2}+b\mathrm{Z}^{3}$ .I :
(1) $\mathrm{X}=\mathrm{Z}=0$ $\Sigma(\mathcal{L}, a, b)$ $p:Warrow S$ ,
$W$ .
(2) $p:Warrow S$ $S^{\star}$ . $D$ 3
.
(3) $W$ $\omega_{W}$ $p\sim\omega_{S}\otimes \mathcal{L}^{-1}$) .
$\mathcal{L}$ $S^{\star}$ $\mathcal{L}_{H}$ . $\Sigma(\mathcal{L}, a, b)$ (canonical section)
.
$D$ $\Gamma$ , ordr(a)<4 $\mathrm{o}\mathrm{r}\mathrm{d}_{\Gamma}(b)<6$ ,
$(\mathcal{L}, a, b)$ , $\mathrm{o}\mathrm{r}\mathrm{d}_{\Gamma}$ $\Gamma$
$(\mathcal{L}, a, b)$ , $a=a_{0}\grave{\delta}^{4}$ $b=b_{0}\delta^{6}$ $(\mathcal{L}_{0}, a0, b_{0})$
$\delta\in H^{0}$(S, $\mathcal{L}_{0}\otimes \mathcal{L}^{-1}$ ) . $W(\mathcal{L}, a, b)$ $W(\mathcal{L}0, a_{0}, b_{0})$ $S$
.
(cf. [12, \S 2]). (1) $s:Sarrow X$ $f:Xarrow$
$S$ $X$ , $f$ $S^{\star}$ .
$W=W_{S}(\mathcal{L}, a, b)$ $S$ $h:Xarrow W$
, $h\circ s$ $\Sigma(\mathcal{L}, a, b)$ .
(2) $W=Ws(\mathcal{L}, a, b)$ , $W$ (rational
singularities) $(\mathcal{L}, a, b)$ .
, $W$ $S$ .




$.f\cdot$ : $Xarrow S$ $S^{\star}$ $\omega$ Y,/kq=\mbox{\boldmath $\omega$} $\otimes f^{*}\omega_{S}^{1}$
$f_{*}\omega_{X/S}$ $F^{1}$ $H\otimes \mathcal{O}_{S^{\star}}$ (upper canonical extension)
. $R^{l}$ f*O $\mathcal{L}_{H}$ $H\otimes \mathcal{O}_{S^{\star}}$
(lower canonical extension) ( $\mathcal{L}_{H/S}$
) .
$(\mathcal{L}, a, b)$ $S^{\star}$ VHS $H$
, $\mathcal{L}\simeq \mathcal{L}_{H/S}$ .
.
(1) $S^{\star}$ $\mathbb{Z}$ , 1, 2 VHS $H$ ;
(2) $S^{\star}$ $S$ ;
(3) $S$ $(\mathcal{L}, a, b)$ .
$H$ $p:Barrow S$ $S^{\star}$ , $S$
. $S\cdotsarrow B$ 0
$B\cross sB\cdotsarrow B$ $B\cdotsarrow B$
. $p$ $\mathfrak{S}_{H/S}$ $\mathfrak{S}_{H}$ $S$
. (1.1)
$0arrow j_{*}Harrow \mathcal{L}_{H/S}arrow \mathfrak{S}_{H/S}arrow R^{1}j_{*}H$
, .
$\tilde{\mathcal{E}}$$(S, D, H)$ 0 .
, $\tilde{\mathcal{E}}(S, D, H)$ 0 : $\mathcal{E}(S, D, H)$ ,
$\mathcal{E}^{+}(S, D, H)$ . , $H^{1}$ (S$\rangle$ $\mathfrak{S}_{H/S}$ )
$\mathcal{E}(S, D, H)$ . $H^{1}$ (S, $\mathfrak{S}_{H/S}$)
. $H^{1}$ (S, $\mathfrak{S}_{H/S}$ ) ,









$\cdot$ . . $\cross\triangle=$ { $(s_{1},$ $s_{2},$ . . , , $s_{d})\in \mathbb{C}||$ s $1|,$ $|$ s2 $|,$ . . . , $|$ sd $|<1$ }
, $D$ $D_{i}=\{s_{i}=0\}$ $l$ (\leq d) $\Sigma_{i=1}^{l}D$i .
$S$ . $\triangle^{\star}=\triangle\backslash \{0\}$ , $S^{\star}=S\backslash D$
$(\triangle^{\star})^{l}\cross\triangle^{d-l}$
$\mathbb{H}^{l}\cross\triangle^{d-l}$
$e:(u_{1}, u_{2,..\mathrm{l}}, u_{l}, s_{l+1}, \ldots, s_{d})\mapsto(s_{1}, s_{2}, \ldots, s_{d})$
$s_{i}=\exp(2\pi\sqrt{-1}\pi u_{i})(1\leq i\leq l)$ . VHS $H$ $\tau:\mathbb{H}^{l}\cross\triangle^{d-l}arrow$
$\mathbb{H}$ $\rho:\pi_{1}(S^{\star})arrow \mathrm{S}\mathrm{L}(2, \mathbb{Z})$ ,
. $H$ ( )
2:
(1) $\rho$ , 1, 2, 3, 4, 6 .
$H$ $\mathrm{I}_{0}$ , $\mathrm{I}_{0:}^{(*)}\mathrm{I}\mathrm{V}^{(*)},$ $\mathrm{I}$II(’), $\mathrm{I}\mathrm{I}^{(*)}$ .
(2) $\rho$ , , $H$ $\mathrm{I}_{(+)}$ ,
, $\mathrm{I}_{(+)}^{(*)}$ , .





. $\alpha$ $(a_{1},$ $a$2, .. . $)$ a I((+*)
: $a\equiv 0\mathrm{m}$od2, $a\equiv 0\mathrm{m}$od2, $a\Lambda c\not\equiv 0\mathrm{m}$od2 , $\mathrm{I}_{(+)}^{(*)}(0)$ ,
$\mathrm{I}_{(+)}^{(*)}$ (1),. $\mathrm{I}_{(+)}^{(*)}(2)$ , .
2 [15] $\langle$ [16]
13
$S^{\star}=S\backslash D$ VHS $H$
$H^{1}$ ( $S^{\star}\backslash \mathfrak{S}$ H) .




, $\mathrm{I}_{0},$ $\mathrm{I}(+)$ , $H^{1}$ ( $S^{\star},$ $\mathfrak{S}$H) .
$S^{\star}$ $S$
. [15] $\mathrm{I}_{0}$ (Theorem 4.3.1), $\mathrm{I}_{(+)}$
(Theorem 4.3.2) .
( , ). $S=\triangle$d
$f:Xarrow S$ , $S^{\star}=S\backslash D$ : VHS $H(f)$
$\mathrm{I}_{0}$
$\mathrm{I}(+)$ . , $D_{i}(1\leq i\leq l)$ ,
$f(\Gamma)=D_{i}$ $f^{*}D_{i}$ $\Gamma$ . $f$




$\mathrm{I}_{0}$ , $H$ $\tau:Sarrow \mathbb{H}$ .
$Barrow S$ , $B$ $S\cross \mathbb{C}$
$(m, n)\in \mathbb{Z}^{2}$
$S\cross \mathbb{C}\ni(s, z)\mapsto(s, z+m\tau(s)+n)$
.
14
$\mathrm{I}(+)$ , $H$ $\tau:\mathbb{H}^{l}\cross\triangle^{d-l}arrow \mathbb{H}$ $h:S\vec{.}\mathbb{C}$
$\tau$(ub. . . , $\cdot u$l, $s_{l+1},$ . . , $s_{d}$ ) $= \sum_{i=1}^{l}a_{i}u_{i}+h(s_{1}, . . )s_{d})$
. $H$ $B^{\star}arrow S^{\star}$ $S^{\star}\cross \mathbb{C}^{\star}$
$\theta:S^{\star}\cross \mathbb{C}^{\star}\ni$ $(s, \zeta)\mapsto(s,$ $\zeta\exp(2\pi\sqrt{-1}h(s))\prod_{i=1}^{l}s_{i}^{a}:)$
. $Barrow S$ $S$
, : $S^{\star}\cross \mathbb{C}^{\star}$ $\mathrm{T}=(\mathbb{C}")^{l}\cross$ C”
, $\mathrm{T}\subset \mathrm{X}$ .,
$S^{\star}\cross \mathbb{C}^{\star}\subset \mathcal{X}$ . $\theta$ $\mathcal{X}$
. $\mathcal{X}$ $\theta$ $B$ .
$B$ $S$
, $\sum_{i=1}^{l}a$i $a_{i}$ $l$ $F_{i}$
$(1\leq i\leq l)$ ([15, \S 4.2] ).
$B$ (Toric model) . $f$ $\mathbb{Q}$
,
[15, Theorem 4.2.9].
, 2 $S$ $S^{\mathrm{o}}$ , $Xarrow S$
$S^{\mathrm{o}}$ ( ) $H^{1}(S^{\mathrm{o}}, \mathfrak{S}_{H/S})$
. , $S^{\mathrm{O}}$ .
$H$ 0 (1.1)
(3.1) $0arrow \mathbb{Z}_{S}^{2}arrow \mathcal{O}_{S}arrow \mathfrak{S}_{H/S}arrow 0$
, I(+
(3.2) $0arrow \mathbb{Z}_{s}arrow \mathcal{O}s(*D^{+})^{\star}arrow \mathfrak{S}_{H/S}arrow 0$,
(3.3) $0arrow \mathcal{O}_{S}^{\star}arrow \mathcal{O}_{s}(*D^{+})^{\star}arrow\oplus \mathbb{Z}_{D_{i}}arrow 0$
$a_{-}>0$
. $D^{+}= \sum_{a\dot{.}>0}D$i , $\mathcal{O}_{s}(*D^{+})^{\star}$ , $D^{+}$
$S$ .
15
$H^{1}$ (So, $\mathfrak{S}_{I\mathrm{f}/S}$ ) ,
$H^{1}$ $(_{\backslash }S0, \mathbb{Z})=H^{2}(S^{\mathrm{o}}\backslash \mathbb{Z}1\backslash ’=0$ 0 .
$Xarrow S$ $S^{\mathrm{o}}$ . $S$
$S\backslash S^{\mathrm{o}}$ 2 (Hartogs)
, .
$S$ 2 3 [13]
.
$S^{\star}$ $f:Xarrow S=\triangle^{d}$ ,
$m_{1},$ $m_{2},$ . . $‘’ m_{l}$
$T=\triangle^{d}\ni$ $(t_{1}, t_{-},, . . , t_{l}, s_{l+1}, . . \mathrm{t} , s_{d})\mapsto(t_{1}^{m_{1}}, . . . , t_{l}^{m}, {}^{t}s_{l+1}, \ldots, s_{d})\in S$
$f$ ,
. .
. $S^{\star}$ $f:Xarrow S=\triangle^{d}$ , $D$




$Tarrow S$ $G$ $T$ $B_{T}$
( ) $f$ . $B_{T}arrow T$ $T$
VHS $H_{T}$ .
$6(T)=H^{0}$ (T, $\mathfrak{S}_{H_{T}}$ ) $G$ .
$G$ $B_{T}$ ( ) $H^{1}$ (G, $\mathfrak{S}(T)$ )
.
$\mathcal{E}^{+}(S, D, H)rightarrow\underline{1}\mathrm{i}\mathrm{B}^{\tauarrow s}$H1 $(G, \mathfrak{S}(T. ))$
. .
(1) $H$ $\mathrm{I}_{0}$ , $\mathrm{H}\mathrm{o}\mathrm{m}(\pi_{1}(S^{\star}), (\mathbb{Q}/\mathbb{Z})^{2}))\simeq(\mathbb{Q}/\mathbb{Z})^{2l}$ .
16
(2) $H$ $\mathrm{I}_{(+)}$ , $a=(a_{1}, . . , a_{l})$ $\alpha$’
$k:=\{i|a_{i}>0\}$
$\bigoplus_{a_{i}=0}\mathbb{Q}$
/ $\mathbb{Z}\oplus\{(p_{i})\in\bigoplus_{a_{i}>0}\mathbb{Q}$/$\mathbb{Z}|p_{i}aj\equiv p_{j}a_{i}$ for any $i,j\}\simeq(\mathbb{Q}/\mathbb{Z})^{(l-k+1)}\oplus(\mathbb{Z}/\alpha \mathbb{Z})^{(l-1)}$
.
(3) $H$ , $H^{2}$ ($\pi_{1}$ (S”), $\mathbb{Z}^{2}$ ) .
, (3.1) ,
$\mathrm{I}(+)$ (3.2), (3.3) .
$H$ $\mathrm{I}_{0},$ $\mathrm{I}_{(+)}$ ) $\mathcal{E}^{+}(S, D, H)arrow \mathcal{E}(S^{\star}, \emptyset, H)$
. $H$ VHS $X^{\star}arrow S^{*}$ $S$
$Xarrow S$ ,
, .
$\mathrm{I}_{0}$ $\mathcal{E}^{+}(S, D, H)arrow \mathcal{E}(S^{\star}, \emptyset, H)$ . $H$




$\mathrm{I}(+)$ $\mathcal{E}^{+}(S, D, H)arrow \mathcal{E}(S^{\star}, \emptyset, H)$ $(\mathbb{Z}/\alpha \mathbb{Z})^{(l-1)}$
. $X^{\star}arrow S^{\star}$ $S$
.
$\mathcal{E}^{+}(S, D, H)$ \mbox{\boldmath $\tau$}-‘‘
. $\mathrm{I}_{0}$











. , $S$ 2
.
([17],
[19], [1] $)$ . VHS
$S$ $E$ . $E$ $S$ $K$ (S)
1 . $E$ $K$ (S)
$\mathrm{W}\mathrm{C}(E)$
$H^{1}$ (Spec $K(S)_{\acute{\mathrm{e}}\mathrm{t}},$ $E$ )
. $S$
$Xarrow S$ . $X\otimes K(S)\simeq E$ . $S$
. $S$
$Xarrow S$ $\mathrm{W}\mathrm{C}(E)$
$s(E)$ . $i:\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}K(S)arrow S$
$H^{1}$ ( $S_{\acute{\mathrm{e}}\mathrm{t}},$ $i$ *E) $s(E)$ .
$S$ $Barrow S$ $H$
, $E=B\otimes K$(S)
$s^{\star}(E)$ $\mathcal{E}^{+}(S, D, H)$ . $S$
. $S^{\star}$
$S$ ,
. $H^{1}$ (S, $\mathfrak{S}_{H}$ ) $s*(E)$
, $S^{\star}=S$ . , $S^{\star}$
$Uarrow S^{\star}$ $S$ (quasi fimite) $Varrow S$
. $Varrow S$ $S^{\star}$ . (







$X$ $B$ $[X, B]$ ,
$f:X_{1}arrow X_{2}^{-}$ $f^{-1}B_{2}\subset B_{1}$
. $f:$ [X,, $B_{1}$ ] $arrow[X_{2}, B2]$ $f$
: $f^{-1}B_{2}=B_{1}$ $X_{1}\backslash B_{1}arrow X_{2}\backslash B_{2}$
. $X_{1}\backslash B_{1}arrow X_{2}\backslash B_{2}$ $f$
1
$[X_{1}, B_{1}],$ [X,, $B_{2}$ ] $[X_{3}, B_{3}]$ $[X_{3}, B_{3}]arrow$
$X_{1},$ $B_{1}],$ [X3, $B_{3}$ ] $arrow[X_{2}, B,]$ . $[X,$ $B_{\rfloor}^{\rceil}$
$(X, B)$ , .
.
$\epsilon:\underline{X}=(X, B)arrow(X, \emptyset)$ , $X$ $\underline{X}$
. $X\backslash B$ $\underline{X}$ $X$ , $\underline{X}^{\star}$
$\underline{X}$ . $\underline{X}$ $\underline{X}^{\star}$ ,
$X$ $\underline{X}$ , $X’$ $X$ .
. $X$ $\underline{X}$ . $x\in X$
$\underline{X}$ : $\underline{X}=$ $(X, B)$ ,
$X$ $x$ $U$ $\pi_{1}(U\backslash B, *)$
(profinite completion) $\hat{\pi}_{1}(U\backslash B, *)$ . $(U, B\cap U)$
. $U$ $*$ $x$ $\llcorner \mathrm{i}\mathrm{m}\hat{\pi}_{1}$ $(U\backslash B, *)$




$M_{\underline{-\mathrm{Y}}}$ $\mathcal{O}_{\underline{\mathrm{Y}\wedge}}$ . , $\underline{X}$
. $x$ $\hat{\tau_{\mathrm{t}_{1}}}^{1\mathrm{o}\mathrm{c}}(\underline{X}jx)$
. $\underline{X}$
. $F$ $H^{p}(\underline{X}, F)$ ,
( $\check{\mathrm{C}}\mathrm{e}$ch) $\check{H}^{p}(\underline{X}, F)$ [16, Theorem 2.2.9].
18
$\xi j:\underline{X}arrow X$ $R^{q_{\overline{\zeta}_{*}}}F$ $x$
$H^{\vee}\mathrm{c}_{\mathrm{o}\mathrm{n}\mathrm{t}}.(\hat{\pi}_{1}^{\prime-\mathrm{c}}(’\mathrm{A}\cdot\underline{\check{\prime}\mathrm{t}^{-}\wedge};x\grave{)},\overline{F}_{x})=1\mathrm{i}\mathrm{n}\mathrm{l}.\backslash H^{q}(arrow K\subset\hat{\pi}_{[mathring]_{1}}^{1\mathrm{c}}(_{\underline{-}}\mathrm{Y};x)\hat{\pi}$1$\mathrm{O}\mathrm{C}’$(X; $x$ ) $/’K,$ $H^{0^{\gamma}}(K,\overline{F}_{x}\grave{)}\grave{)}$
. $K$ $\hat{\pi}_{1}^{1\mathrm{o}\mathrm{c}}(\underline{X}, x)$ .
$F$ $\mathbb{Q}$ $q>0$ $R^{q}\Xi_{*}F=0$ . (Leray)
$H^{p}(X, R^{q}\epsilon_{*}F)\Rightarrow H^{p}(\underline{X}, F)$
, $H^{p}(\underline{X}, F)$ $X$
.
$X^{\star}=X\backslash B\subset X$ $\underline{X}=$ $(X, B)$
. $\mathbb{Z}_{\underline{X}}$
[16, Theorem 3.4.2] :
$\ldotsarrow Hp-1$ $(\underline{\lambda^{-}}, \mathbb{Z})arrow HB(pX, \mathbb{Z})arrow HB(pX, \mathbb{Q})\oplus Hp$ (X, $\mathbb{Z}$) $arrow Hp(\underline{X}, \mathbb{Z})arrow\cdot\cdot\tau$
. . $arrow Hp-1$ $(X^{\star}, \mathbb{Q})arrow Hp(\underline{X}, \mathbb{Z})arrow Hp$ (X, $\mathbb{Q}$) $\oplus Hp$ (X”, $\mathbb{Z}$) $arrow Hp$ (X”, $\mathbb{Q}$) $arrow$ . . .
$H^{p}(\underline{X}, \mathbb{Z})$ $H^{p}$ (X, $\mathbb{Z}$) $B$ $\mathbb{Q}$
$H_{B}^{p}$ (X, $\mathbb{Q}$) . (Cartier)
. $\mathcal{O}_{\underline{X}}$
$\mathcal{O}_{\underline{X}}^{\star}$,
$\mathfrak{M}\underline{x}$ , $\mathfrak{M}_{\underline{X}}^{\star}$ .
$Div_{\underline{X}}:=\mathfrak{M}_{\underline{X}}^{\star}/\mathcal{O}_{\underline{X}}^{\star}$ $\underline{X}$ , (
) $H^{0}(\underline{X}, Div_{\underline{X}})$ $\mathrm{D}\mathrm{i}\mathrm{v}(\underline{X})$ $X$ ( )
$\mathrm{D}\mathrm{i}\mathrm{v}(X)$ , $B$ (support) $\mathrm{D}\mathrm{i}\mathrm{v}_{B}$ (X) 1
$B$ $\mathbb{Q}$ $\mathrm{D}\mathrm{i}\mathrm{v}_{B}$ (X, $\mathbb{Q}$)
(Picard) $\mathrm{P}\mathrm{i}\mathrm{c}(\underline{X})$ , 1 $\mathcal{O}_{\underline{X}}$ ,
$\mathrm{P}\mathrm{i}\mathrm{c}(\underline{X})$ $\simeq H^{1}(\underline{X},$ $\mathcal{O}$ \emptyset .
.
$H^{0}(\underline{X}, Div_{\underline{X}})arrow H^{1}(\underline{X}, \mathcal{O}_{\underline{X}}^{\star})$
20
$D$ $\mathcal{O}_{\underline{\mathrm{J}\zeta}},(D)$ . $X$ $B$
$\mathrm{D}\mathrm{i}\mathrm{v}(\underline{X})\simeq(\mathrm{D}\mathrm{i}\mathrm{v}_{B} (X, \mathbb{Q})\oplus$ Div(X) $)$ /Div$B(X)$ ,
Pic $(\underline{X})$ $\simeq(\mathrm{D}\mathrm{i}\mathrm{v}_{B}(X, \mathbb{Q}).\oplus$ Pic(X) $)$ /Div$B(X)$
[16, Proposition 3.4.3]. $\underline{\wedge Y}$ $B$ $\mathbb{Q}$
$X$ $B$ $\mathbb{Q}$ $\underline{X}$ .
$\mathcal{O}_{\underline{X}}$
$\mathbb{Q}$ ,
(parabolic sheaf) [16, \S 3.5].
5.
$S$ , $D$ $\underline{S}$ $(S, D)$ $S^{\star}=S\backslash D$
$j:S^{\star}arrow S,$ $j$-: $S^{\star}arrow\underline{S}$ 1 2 $\mathbb{Z}$
VHS $H$ $S^{\star}$ . $H=H\otimes \mathcal{O}_{S^{\star}}$
$\mathcal{H}_{\underline{S}}$ $\mathcal{O}\underline{s}$ ,
$\epsilon:\underline{S}=(S, D)arrow(S, \emptyset)=S$ ]||| $\epsilon_{*}H_{\underline{S}}$ .
$\mathcal{F}^{p}$ (H) $H_{\underline{S}}$ (subbubdle) $\mathcal{O}_{\underline{S}}$ $\mathcal{F}^{p}(\}\{_{\underline{S}})$
. $\mathcal{L}_{H/\underline{S}}$ $\gamma\{_{\underline{S}}/\mathcal{F}^{1}(\mathcal{H}_{\underline{S}})$ . $\mathcal{L}_{H/S}$ $\epsilon_{*}\mathcal{L}_{H/\underline{S}}$
. $p$ $\Omega_{\underline{S}}^{p}$(log $D$ ) (logarithmic
connection)
$\underline{s}$ : $\mathcal{H}_{H/\underline{S}}arrow\Omega_{\underline{S}}^{1}(\log D)\otimes H_{FJ/\underline{S}}$
. (complex) $\Omega_{\underline{\dot{S}}}$(log $D$ ) $\otimes H_{H/\underline{s}}$ ,
R-j*H (quasi-isomorphic) . $R\underline{j}_{*}Harrow$
$R\underline{j}_{*}\mathcal{L}_{H}\sim_{\mathrm{q}\mathrm{i}\mathrm{s}}\underline{j}_{*}\mathcal{L}_{H}$ $R\underline{j}_{*}Harrow \mathcal{L}_{H/\underline{S}}$ .
$S^{\mathrm{O}}=S\backslash \mathrm{S}\mathrm{i}\mathrm{n}\mathrm{g}D$, $D^{\star}=D\cap S^{\mathrm{O}}$ , $\underline{S}^{\mathrm{o}}=$ $(S^{0}, D\star)$ $\underline{j}^{\star}$ : $S^{\star}arrow$
$\underline{S}^{\mathrm{o}},\underline{j}^{\mathrm{o}}$ : $\underline{S}^{\mathrm{o}}arrow\underline{S}$ . $R\text{ }*H$ $R^{p}\underline{j}_{*}^{\mathrm{o}}(R^{q}\underline{j}_{*}^{*}H)$ $D$
$S$ .
$(p, q)\neq(2,0)$ $p+q\geq 2$ $R^{p}\underline{j}_{*}^{\mathrm{o}}(R^{q}\underline{j}_{*}^{\star}H)$ $\mathbb{Q}$
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. $‘ \mathrm{X}FI/\underline{S},$ $\wedge(\supset_{H/\underline{s}}$
H/-S $=\mathrm{K}\mathrm{e}\mathrm{r}(R^{1}\underline{j}_{*}H\veearrow\underline{j}_{*}^{\mathrm{o}}((’R^{1}\underline{j}_{*}^{\star}H_{\grave{J}\sim}(\overline{n}. \mathbb{Q})),$ $\dot{\iota}7_{\sim H/\underline{s}}=R^{1}\underline{j’}_{*}H/\sim\tau II/\underline{s}$




$\mathbb{Q}^{l}/(\mathbb{Z}a+\oplus_{a_{i}=0}\mathbb{Q})\simeq \mathbb{Q}^{(k-1)}\oplus \mathbb{Q}/\mathbb{Z}$ , $H$ $\not\subset j$ ’ $-\phi\backslash \backslash \backslash$ .
$k=\#\{i|a_{i}>0\}$ . $S$ $T\mathrm{t}\sim H/S,$$-\supset_{H/s}$
$\mathfrak{T}H/S=\mathrm{K}\mathrm{e}\mathrm{r}(R^{1}j_{*}Harrow j_{*}^{\mathrm{o}}((R^{1}j_{*}^{\star}H)\otimes \mathbb{Q}))-$ $\mathfrak{Q}H/S=R^{1}j_{*}H/\tau\sim H/s$
. $j^{\mathrm{o}}$ : $S^{\mathrm{o}}arrow S,$ $j$ \star : $S^{\star}arrow S^{\mathrm{o}}$ . $\epsilon_{*}\mathfrak{Q}_{H/\underline{S}}\simeq$










$||$ $\dagger$ $\uparrow$ $\dagger$
$0arrow\underline{j}_{*}Harrow \mathcal{L}_{H/\underline{S}}arrow$ $\mathfrak{S}_{H/\underline{S}}$ $arrow$ $\mathfrak{T}_{H/\underline{S}}$ $arrow 0$ .
$\mathrm{L}_{H/\underline{S}}^{\cdot}$ $\mathcal{L}_{H/\underline{S}}$ 0 $[\cdotsarrow 0arrow \mathcal{L}_{H/\underline{S}}arrow \mathfrak{S}_{H/\underline{S}}arrow 0arrow\cdots]$
. $(\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}\mathrm{i}\mathrm{n}\mathrm{g}\iota\dot{\mathrm{u}}\mathrm{s}\mathrm{h}\mathrm{e}\mathrm{d}$
triangle)
, . . $arrow \mathrm{L}_{H/\underline{S}}+1.arrow\tau\leq 1R\underline{j}_{*}Harrow \mathfrak{Q}_{H/\underline{S}}[- 1]arrow[perp].1$ , . .
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. $\mathrm{t}\underline{+1}arrow\tau_{\leq 1}$R$\underline{j}_{*}Harrow \mathcal{L}$H/$\underline{s}\oplus \mathrm{J}\supset H/5[-1]arrow \mathfrak{S}_{H/\underline{S}}arrow+1|$ . .
. $H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$
:
(5.1) $H^{0}(S, \mathfrak{S}H/S)arrow H1(S^{\star}, H)arrow H^{1}(S, \mathcal{L}H/S)\oplus H0(S, \mathfrak{Q}H/S\otimes \mathbb{Q})$
$arrow H1(\underline{S}, \mathfrak{S}H/\mathit{5})arrow H2(S^{\star}, H)arrow H^{0}(S, (R^{2}j_{*}H)\otimes \mathbb{Q})$ .
$\mathrm{J}\supset_{H/\underline{S}}[-1]arrow \mathfrak{S}_{H/\underline{S}}$ $\mathfrak{S}_{H/\underline{S}}^{\log}\subset\underline{j}_{*}\mathfrak{S}_{H}$
(5.2) $0arrow \mathfrak{S}_{H/\underline{S}}arrow \mathfrak{S}_{H/\underline{S}}^{1\mathrm{o}\mathrm{g}}arrow \mathfrak{Q}$ H/$\underline{S}arrow 0$
$H^{0}(S, \mathfrak{Q}_{H/s}\otimes \mathbb{Q})arrow H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$
6 (D) .
$H$ $p:Barrow S$ $B$ , $p^{-1}D$
. $p$ $\underline{p}:\underline{B}=(B,p^{-1}D)arrow\underline{S}$
. $p$ $\mathfrak{S}_{H/\underline{S}}$
$\mathfrak{S}_{H/S}\simeq\epsilon_{*}\mathfrak{S}_{H/\underline{S}}$ . $\underline{B}$ :










$\mathcal{V}_{\underline{B}}$ $D$ $R^{1}\underline{p}_{*}\mathcal{O}_{\underline{B}}^{\star}$ ,
$H_{D}^{0}(R^{1}\underline{p}_{*}\mathcal{O}_{\underline{B}}^{\star})$ , $\mathfrak{S}_{H/\underline{S}}$ $s:S\cdotsarrow B$
$\mathcal{O}_{B}(s(S)-\Sigma)$ . $\Sigma\subset B$
$p$ .




$(f:Xarrow S, \phi)$ $f$ $S$ ,
$\mathcal{E}(S, D, H)$ , . $X$ , $f^{-1}D$
. $f$ $\underline{S}$
, . $(f:Xarrow S, \phi)$
$\underline{X}=$ ($X,$ $f$ -1D)










. $\underline{f}:\underline{X}arrow\underline{S}$ $f$ , $\mathcal{V}_{\underline{X}}=H_{D}^{0}(R^{1}\underline{f}_{*}\mathcal{O}_{\underline{X}}^{\star})$
. $\phi$ . SH7
$0arrow \mathfrak{S}_{H/\underline{S}}arrow R^{1}\underline{f}_{*}\mathcal{O}_{\underline{X}}^{\star}/\mathcal{V}_{\underline{X}}arrow \mathbb{Z}_{\underline{S}}arrow 0$
. $(f, \phi)$ $\mathcal{E}(S, D, H)arrow$
$H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ . [16, \S 6.3].
. $\mathcal{E}(S, D, H)arrow H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ , $\mathcal{E}^{+}(S, D, H)$ $H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$
– .
$S$ , $H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ $R^{1}\epsilon_{*}\mathfrak{S}_{H/\underline{S}}$ $S$
. (5.1)
$0arrow \mathfrak{Q}_{H/S}\otimes \mathbb{Q}/\mathbb{Z}arrow R^{1}\epsilon_{*}\mathfrak{S}_{H/\underline{S}}arrow(R^{2}j_{*}H)_{\mathrm{t}\mathrm{o}\mathrm{r}}arrow 0$
. tor
$H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})_{\mathrm{t}\mathrm{o}\mathrm{r}}$
. $\mathcal{E}(S, D, H)arrow H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$
.
(1) $\dim S\leq 2$ $D$ .
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(2) $H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ $H^{1}(\mathrm{N}, \overline{\sim}\backslash H/\underline{s})$ , $\mathcal{E}(S, D, H)$
.
. , $D$
$\mathcal{E}(S, D, H)rightarrow H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ , $\mathcal{E}(S, D_{\mathrm{t}}H)$
$Xarrow S$ , $X$ $S$
.
$H^{1}$ (–S, $\mathfrak{S}_{H/\underline{S}}$ )
. , $H^{1}$ (S, $\mathfrak{S}_{H/S}$ )
$\circ$
. , $H^{1}(S, \mathfrak{S}_{H/S})_{\mathrm{t}\mathrm{o}\mathrm{r}}$ ,
$\mathcal{E}(S, D, H)arrow H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ .
, [16, Theorem 6.3.10].
. $S$ $H$ $\mathrm{I}_{(+)}^{(*)}$ . $\mathcal{E}^{+}(S, D, H)$
$f:Xarrow S$ 2 .
(1) $f$ $S$ :
(2) $\mu:S’arrow S$ $\Gamma\subset\mu^{-1}D$ , $X\cross sS’$
$X’$ $f’$ : $X’arrow S’$ $f’*\Gamma$ $\Gamma$
.







b [16, \S 7.2, Q7.3].
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(C) (K\"ahler) $S$ $Xarrow S$ ,
$X$ [ $16_{\backslash }$ \S . $7./4\underline{\rceil}$ .
(D) [16, \S 7.5, \S 7.6].
(A) 2 $\triangle^{2}$ , $(0, 0)$ $\triangle^{9}\sim\backslash (0,0)$
$\triangle^{2}$
. . $S$
, $D$ , $D$ 2
$Z\subset S$ , $U=S\backslash Z$ $Yarrow U$
$S\backslash D$ . [16, Theorem 7.1.3].
. 2
(1) $\mathrm{Y}arrow U$ $Xarrow S$ $U$ $U$
(2) $Yarrow U$ $U$ .
$Yarrow\triangle^{2}\backslash$ $(0, 0)$ $\triangle^{2}$
. , VHS $H$
Sing $D\subset Z$ (1) (2) .
, $\mu:\Lambda’.Iarrow S$ $Xarrow S$
( ) $.\mathrm{c}$ ( $M,$ $\mu$-1D, $H$) . $\mu$ $U$
. $\mathcal{E}$ ( $M_{7}\mu$-1D, $H$) $arrow \mathcal{E}$ ( $U,$ $U$ \cap D, $H$ )
.
(B) $S$ $D,$ $S^{\star}=S\backslash D$ VHS $H$ .
$S^{\star}$ $U\subset S$
$(U/S, H)=\mathrm{K}\mathrm{e}\mathrm{r}(H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})_{\mathrm{t}\mathrm{o}\mathrm{r}}arrow H^{0}$ (U, $R^{1}\epsilon_{*}\mathfrak{S}_{H/\underline{S}}$ ) $)$
, $U=S$ $(S, H)$ 5
$(U/S, H)$ $S$ $U$
$\mathcal{E}^{+}(S, D, H)$ . $H$
$p:Barrow S$ $B$ , $B_{U}=p^{-1}U$
26
$\mu_{n\tau}=\cdot m^{-1}\mathbb{Z}/\mathbb{Z}\subset \mathbb{Q}/\mathbb{Z}$ . [16, Theorem 6.2.9, Proposi-
fion $6.2.111‘$ :
. :
$0 arrow H^{0}(S, \mathfrak{S}_{H/S})\otimes \mathbb{Q}/\mathbb{Z}arrow\lim_{arrow}{}_{m}H^{1}($U, $\mathrm{L}_{H/S}^{\cdot}\otimes \mathrm{L}$ \mu 7n)\rightarrow (U/S, $H$) $arrow 0$ ,
(Pic(B)/Pic(S))\otimes Q/Z\rightarrow \Downarrow mH2 $(Bu, \mu_{m})/H^{2}$ ( $U$, \mu m)\rightarrow (U/S, $H$).
$U=S^{\star}$ , $S$
.
5 , $m$ $\mathfrak{S}_{H/\underline{S}}arrow \mathfrak{S}_{H/\underline{S}}$
. $U=S^{\star}$ $S$
$0arrow \mathfrak{T}_{H/S}\otimes \mathbb{Q}/\mathbb{Z}arrow R^{1}j_{*}(H\otimes \mathbb{Q}/\mathbb{Z})arrow R^{1}\epsilon_{*}\mathrm{C}\tau_{H/\underline{S}}arrow 0$
. $(R^{1}\epsilon_{*}\mathfrak{S}_{H/\underline{S}})_{0}$ .
,
$(.\mathrm{B}\mathrm{r}\mathrm{a}\iota\iota \mathrm{e}\mathrm{r})$ . $S$ $\mathbb{C}$ $\mathrm{S}$
$\mathrm{S}^{\mathrm{a}11}$ $\mathrm{S}$ $\mathrm{D}$ , $\cup$ ,
$\mathrm{p}:\mathrm{B}arrow \mathrm{S}$ : $D=\mathrm{D}^{\mathrm{a}\mathrm{n}}$ ) $U=\cup^{\mathrm{a}\mathrm{n}},$ $p$ =pan, $B=\mathrm{B}^{\mathrm{a}\mathrm{n}}$
. $\mathrm{S}^{\star}=\mathrm{S}\backslash \mathrm{D},$ $\mathrm{B}"=\mathrm{p}^{-1}(\mathrm{S}^{\star}),$ $\mathrm{B},$ $=\mathrm{p}^{-1}$ (U) $\mathrm{p}:\mathrm{B}arrow \mathrm{S}$
$\mathrm{E}$ $\mathrm{B}$
$\mathrm{B}\mathrm{r}’(\mathrm{B})$
$\mathrm{G}_{\mathrm{m}}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}\mathbb{C}$[x, $x^{-1}$ ] $H^{2}$ ( $\mathrm{B}_{\text{\’{e}} \mathrm{t}},$ $\mathrm{G}$m)
. $\mathrm{B}$ $\mathrm{B}\mathrm{r}’(\mathrm{B})$ .
. (1) $U$ $(U/S, H)$ (E)
.
(2) $\mathrm{B}\mathrm{r}’(\mathrm{B}^{\star})/\mathrm{B}\mathrm{r}’(\mathrm{S}^{\star})\simeq$ $(S^{\star}/S, H)\simeq \mathcal{E}^{+}(S, D, H)$ .
(3) $\mathrm{p}$ $\cup$ Br’(B,)/Br’( (U/S, $H$) .
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, . $f:Xarrow S$
$H^{2}(X, \mathbb{R})$ $\xi$ , $S$ $\{S_{\alpha}\}$
$\alpha$ , $\xi$ $H^{\mathit{2}}(f^{-1}(S_{\alpha}), \mathbb{R})$ $f^{-1}.(S_{\alpha})$
. $S$ , $D,$ $S^{\star}$ VHS $H$
.
([16, Proposition 742]). $H^{1}$ (S”, $H$), $H^{2}(S^{\star}, H)$
. $\eta\in H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ 3
(1) $\eta$ ;
(2) $\eta$ $(f:Xarrow S, \phi)$ $X_{s}=$
$f^{-1}$ (s) $\deg\xi|_{X_{s}}$ $\xi\in H\underline{)}(|X, \mathbb{R})$ ;
(3)
$arrow \mathrm{L}_{H/\underline{S}}+1.arrow \mathcal{L}_{H/\underline{S}}arrow BH/\underline{s}arrow+1$ . .
$\mathrm{c}:H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})arrow H^{2}(\underline{S}, \mathrm{L}_{H/\underline{S}}^{\cdot})$
$\mathrm{c}(\eta)$ .
$\mathrm{C}$ ,
. $\mathrm{C}$ [ $16_{:}$ Theorem
7.4.4]:
. $d$ $S$ $\mathrm{C}$ ,
$X$ $f:Xarrow S$ 3
28
(1) $X$ $\mathrm{C}$ ;
$(\underline{?})\backslash f$ ;
(3) $H^{2d}$ (S, $\mathbb{C}$ ) $arrow H^{2d}$ (X, $\mathbb{C}$) .
$S$ 1 , [10]
(D) (5.2)
$\eta:H^{0}(\underline{S}, \mathfrak{Q}_{H/\underline{S}})$ $\simeq H^{0}(S, \mathfrak{Q}n/s\otimes \mathbb{Q})arrow H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$
( ) $S$ 1
$\tilde{\mathcal{E}}(S, D, H)$ $\mathcal{E}(S, D, H)$ $H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ . $(f:Xarrow S, \phi)$
$y\in H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ $q\in H^{0}(\underline{S}, \mathfrak{Q}_{H/\underline{S}})$ $\eta(q.)$ $L_{q}(y)=y+\eta(q)$
. $q$ $P\in D\subset S$ , $H$
, $q$ $L_{q}$ (\emptyset $Xarrow S$ $P$ $q$
$L_{q}(X)arrow S$
. $q$ $(\mathfrak{S}_{H/\underline{S}}^{1\mathrm{o}\mathrm{g}})_{P}$ $(\underline{j}_{*}\mathfrak{S}_{H})_{P}$ $(\mathfrak{S}_{H/\underline{S}})_{P}$
. $y\mapsto L_{q}$ (\emptyset
. $y\mapsto L_{q}$ (\emptyset
. $\dim S=2$ $\mathcal{E}(S, D, H)=H^{1}(\underline{S}, \mathfrak{S}_{H/\underline{S}})$ ,
$\eta(q)\not\in \mathcal{E}(S, D, H)$ . . $\mathfrak{S}_{H/\underline{S}}$
$Barrow S$ , $\mathfrak{S}_{H/\underline{6^{1}}}^{\log}$
$Barrow S$ (bgarithmic section)
$S^{\star}$ .
[16] \S 7.5 \S 7.6 $X$
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